INTRODUCTION Much success in ab initio calculations has been achieved with the use of correlated wave functions (wave functions that included the distance between two electrons explicitly). For the He atom 1 , the Li atom 2 , and the H 2 molecule 3 , these wave functions have yielded the most accurate energy levels and molecular properties. Constructing the total wave function as a Slater determinant or antisymmetrized product is tantamount to using the Pauli principle, which excludes two electrons with identical quantum numbers and spin from occupying the same volume element at the same time. It does not tell us anything about two electrons with opposite spin, which we would expect to repel each other electrostatically. By including terms dependent upon the interelectronic separation, we cause the probability, calculated from this wave function, of finding two electrons at specified regions of space to decrease when the two electrons approach one another. A correlated wave function can be an eigenfunction of spin and angular momentum. IfÃ(F) is an eigenfunction of the total and z component of spin and angular momentum, then Ψ is an eigenfunction of the same 4 . Using the Nth-order permutation group 5 , all spin states 6 for the N electron system can be included: andÃ is the antisymmetrization operator. H is the Hamiltonian (in the Born-Oppenheimer approximation) in atomic units,Z a and Z b are the nuclear charges, R is the distance between nuclei and b, r iλ is the distance between electron i and nucleus λ , r ij is the distance between electron i and electron j
The coordinate system 7 used is confocal elliptical. φ i is the out-of-plane angle and R is the distance between nuclei a and b. dτ i is the volume element and r 12 the interelectronic distance. We also have
The basis functions Φ s (j) and the total wave function are represented in Eqs. (2) and (3):
For molecules with more than two nuclei, the spherical coordinate system and Gaussian transforms 8 or ζ-function expansions 9 can be used for integral evaluation.
CLASSIFICATION OF INTEGRALS
The classification of types of integrals involving r a ij r b kl r c mn can be considered in the notation of picture writing 10 graph theory 11 . For the form of the wave function given in (3), the integrals needed can be expressed as a product of primitive integrals involving at most four electrons. All the integrals needed to evaluate this wave function involving r ij to the first power are given.
TWO -ELECTRON INTEGRALS
We have
The Neumann 12 expansion for 1/r 12 in prolate elliptical coordinates is: 
The 1/r 12 ,Eq. (10) can be expressed more concisely, using the definitions of Eqs. (6)- (9),
(γ a + σ) and 1 2 (ν a + σ) integers, the one-dimensional integral K σ µ,µ ′ ,α (z) can be evaluated analytically for each z and inserted in the numerical integration at the appropriate mesh points.
The upper limit of j is (µ−σ−1) , whichever is an integral. The upper limit of k is
, whichever is an integral. The upper limit of t is 1 2 (ν a + σ) and the upper limit of r is 1 2 (γ a +σ) ; if these are not integrals, the summations are infinite ones. In practice, the K σ µ,µ ′ ,α (z) are evaluated recursively and numerically 24, 25 . If the Φ s (j) of Eq. (10) are Slater-type orbitals, the integrals can be reexpressed 28 as a sum of "charge distributions". The r 12 expansion is needed for the evaluation of r 12 and for raising the value of n in r denotes the interchange of a and b charge distributions. We have
,
The three -and four -electron integrals have been formulated in a straightforward manner, using partial integration. Equation (17) illustrates a technique of partial integration useful in the derivations. Whenever the product of two or more associated Lagendre polynomials occurs, these can be replaced by a sum over a single associated Legendre polynomial. The coefficients involve products of ClebschGordon coefficients. Equation (22) is a Clebsch -Gordon series. For further information see Refs. 23 and 28 -35. We have : 
Essentially no new basic integrals are involved in the evaluation of the kinetic energy, nuclear attraction, and overlap integrals. In some cases, a modified K σ µ,µ ′ ,s (z) integral is used. The modified integral H σ µ,µ ′ ,s (z) is defined in Eq. ( 47); it differs in that the ξ 2 −η 2 term is not included. 
terms, and
terms. 
For l = l ′ = 0 , the integral over electron 1 is 
− 2 Φ (pe+1,qe+1,··· ) (1)r 12 Φ (p f +1,q f +1,··· ) (2) − Φ e + (1)r 12 Φ f − (2)
− Φ e − (1)r 12 Φ f + (2) ] , e + = (p e , q e , γ e + 1, ν e + 1, α e , β e , m e + 1), e + = (p e , q e , γ e + 1, ν e + 1, α e , β e , m e − 1) (53) 
The upper limit of the sum over j is 1 2 n or 1 2
(n − 1) , whichever is integral. We have 
